RecF recombination pathway in Escherichia coli cells lacking RecQ, UvrD and HelD helicases.
In recBCD sbcB sbcC(D) mutants of Escherichia coli homologous recombination proceeds via RecF pathway, which is thought to require RecQ, UvrD and HelD helicases at its initial stage. It was previously suggested that depletion of all three helicases totally abolishes the RecF pathway. The present study (re)examines the roles of these helicases in transductional recombination, and in recombinational repair of UV-induced DNA damage in the RecF pathway. The study has employed the ΔrecBCD ΔsbcB sbcC201 and ΔrecBCD sbcB15 sbcC201 strains, carrying combinations of mutations in recQ, uvrD, and helD genes. We show that in ΔrecBCD ΔsbcB sbcC201 strains, recombination requires exclusively the RecQ helicase. In ΔrecBCD sbcB15 sbcC201 strains, RecQ may be partially substituted by UvrD helicase. The HelD helicase is dispensable for recombination in both backgrounds. Our results also suggest that significant portion of recombination events in the RecF pathway is independent of RecQ, UvrD and HelD. These events are initiated either by RecJ nuclease alone or by RecJ nuclease associated with an unknown helicase. Inactivation of exonuclease VII by a xseA mutation further decreases the requirement for helicase activity in the RecF pathway. We suggest that elimination of nucleases acting on 3' single-strand DNA ends reduces the necessity for helicases in initiation of recombination.